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By the title of this article is meant that variable pe-
riod in pulmonary tuberculosis which precedes the pres-
ence of tubercle bacilli in the sputum. It is not synony-
mous with the term "pretubercular stage," which has ref-
erence either to an inherited or acquired predisposition
merely, or to a latent tuberculous process. The pre-bacillary stage, as here defined, is oftimes of long dura-
tion. Concerning the stage of enclosure Allbutt1 ob-
serves that an examination of the sputum can not help
us decisively in tuberculous endobronchitis. In my
own experience the bacilli were sometimes not found in
the sputum for months, or even a year, after the ap-
parent onset. Turban2 examined the sputum in the
first stage in 408 cases and failed to find tubercle bacilli
in 59.8 per cent.

It may be safely affirmed, then, that an antecedent
well-characterized clinical stage is often observed. Eich-
horst3 forcibly remarks, "Certainly one finds off and on
undoubted cases of pulmonary tuberculosis in which
tubercle bacilli are missed, a daily examination of the
sputum notwithstanding." It must be conceded that un-
less other methods of diagnosticating pulmonary tuber-
culosis than the demonstration of tubercle bacilli in the
sputum be resorted to, not a small minority of cases
would go unrecognized, some for months, or even a year,
and some forever.

While emphasizing this class of cases, it is not my
desire to attempt to shake professional trust in the
sputum-test, which in the majority of cases, perhaps,
enables clinicians to form a positive diagnosis at an

early stage of the disease and in cases not otherwise
solvable, but on the other hand, to urge that it be re-
peated at short intervals in clinically suspicious cases.

Percy Eidd4 has indicated certain clinical groups of
cases in which the true nature of the complaint may be
masked by a generalized bronchitis, or laryngitis and
the like, in which a sputum examination yields the
earliest positive information.

I am relieved of the necessity of dwelling at length
on many of the more remote early manifestations of the
disease by reason of the elaborate and accurate descrip-tive writings of Ruehle,5 See,6 and others. Brief at-
tention, however, will be invited to the practical pointsbearing on diagnosis that have been emphasized by some
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of the older writers and the value of which personal ob-
servation and experience has tended to corroborate and
strengthen.

Heredity.—The influence of heredity is still incon-
trovertible, although less potential than was held pre-vious to Koch's startling and revolutionizing discovery.
Whilst the progeny of tuberculous parents often suffer,
it is, as a rule, owing to an extrauterine or post-fetalinfection, direct transmission being the exception. G.
Hauser,7 after reviewing at length the work of previouswriters on direct inheritance, reaches the conclusion that
there are but 18 authentic instances on record. He de-
clares that the theory of the baeillary inheritance
of tuberculosis rests on insufficient evidence. But,
though intrauterine infection is extremely rare, and
though there is practically no hereditary tuberculosis,
there is a hereditary predisposition which invites infec-
tion. Hence, a somewhat different role, although one of
considerable importance, is assigned to heredity. We
are not concerned at present writing with the many evi-
dent methods of infection that may be operative from
the time of birth and cause so striking a similarity be-
tween post-natal and ante-natal tuberculosis. This fact,however, coupled with the long period of latency of
tuberculosis in childhood, must be recollected in decid-
ing from the appearance of an individual, first, whether
he has the habitus phthisicus, and secondly, whether it
is really inherited. For example, as the result of an
unfavorable environment, particularly if combined with
bad habits, this predisposition may be acquired. E.
0. Otis8 pertinently affirms that heredity means poorvitality from birth and that subjects who manifest the
same conditions without the influence of heredity are
predisposed to a like extent. I have, however, frequent-
ly been able to satisfy myself that individuals pos-
sessing a robust build are, if they belong to affected
families, more prone to the disease than apparently sim-
ilar constitutions in persons who have no tuberculous
family history. Indeed, I fear that in consequence of
the modification of professional opinion in recent times
relative to the question of heredity there is danger that
too little attention is now, and will be in future, given to
the family history.

The point of greatest practical importance is that
the immigration and lodgment of bacilli are distinctly
favored in a predisposed organism as compared with
one that is perfectly normal; hence, this hereditary in-
fluence, when clearly present, is not only of etiologicbut also of diagnostic importance. Allbutt1 says : "Every
physician engaged in practice among the classes in which
family history can be acquired is morally convinced of
the bias of many families to tuberculosis, however
healthy their circumstances may appear; a bias often
revealed in each of their members on the attainment of
a certain age."

The personal history, however, surpasses in point of
import the family history. The age of the patient is
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worthy of consideration, and the fact that the disease
is not uncommon in middle or even advanced life must
be recollected. Since the increased prevalence of in-
fluenza, dating from the winter of 1889-90, senile
phthisis has become more common than it had been pre-
viously. The occupation, station, loss of weight and
various details connected with the previous environment
must be carefully noted and judiciously weighed.
Knopf9 has very properly emphasized the importance of
determining whether the patient ever came into direct,
prolonged contact with a consumptive or a patient suf-
fering from bronchial pulmonary disease.

Physical Examination.—The paralytic thorax is gen-
erally in evidence during the initial stage of pulmonary
tuberculosis and should be looked on as the resultant
of an incipient tuberculous process in the majority of
cases rather than an antecedent condition. It must not,
however, be confounded with an extreme emaciation nor

the deformity which simulates it, due to occupation, as

habitually leaning over a desk, and the like. Converse-
ly, the flattened chest, with its short antero-posterior
diameter (paralytic thorax), may be concealed in sub-
jects of obesity during the incipient stage. I am in
thorough agreement with Loomis10 that the data ob-
tained by measuring the circumference of the chest are

more important than its shape. This thoracic perim-
eter, which represents two measurements, one at the
end of forced expiration and the other of forced in-
spiration, should never fall below one-half the height
of the individual. It has been shown that when the
thoracic perimeter is lower than this, early phthisis ex-

ists, although this may assume a latent form. In con-

nection with the phthisical thorax and chest measure-

ments, the vital capacity as determined by the spirome-
ter, is of confirmatory value in diagnosis, particularly
when considered in relation to the height. This method
is fully described by Loomis,10 to whose article I must
refer the Section for detailed information.

Preceding the finding of bacilli in the expectoration,
obvious physical signs, variable in character, are quite
commonly met with, and may endure for weeks, or even

months, ere the diagnosis is set at absolute rest by the
stage of the microscope. These abnormities are first
detected in the subapieal regions, and in my cases they
have occurred posteriorly in, perhaps, the majority of in-
stances. Turban wisely remarks that "The scapula
must be abducted by drawing the arm across the chest,
so as to give access to the cage of the chest between its
edge and the spine." He also states that light and sin-
gle percussion must be used. I have for years given
preference to single as compared with multiple blows in
early cases in which it was desired to outline minute
consolidated areas. I have also frequently convinced my-
self of the practical importance of percussing every inch
of ground when a search for the primary lesions in the
usual situation (subapieal area) gives a negative result.
Among the earliest and perhaps the most significant
 signs is the diminution or almost total loss of the nor-

mal vesicular murmur. To test the strength or weak-
ness of the vesicular quality of the murmur, the corre-

sponding regions on the two sides must be invariably
compared, both during quiet and deep breathing.
 Coupled with or following on enfeeblement of the nor-

mal vesicular murmur, prolongation and sharpening of
the expiration are generally noted. The tactile fremitus
may also be increased, but this is often absent on ac-

count of associated pleurisy. I regard defective expan-
sion at or a little below one apex as profoundly signifi-
cant, particularly if observed in the infraclavicular

spaces, and in some of my cases "lagging" was the first
and for a considerable period of time the only recog-
nizable physical sign. It is best appreciated by palpa-
tion. The most characteristic grouping of physical

 signs during the first stage—sometimes in evidence prior
to the discovery of tubercle bacilli—may be thus sum-
marized : "Lagging," or defective expansion, as noted
in inspection and palpation, a localized increase in the
tactile fremitus, enfeeblement of the normal vesicular
murmur with (at a later period) prolongation and
sharpening of the expiration. To the signs mentioned
above should be added a clicking rale, which, though
less commonly present, is an almost conclusive indica-
tion.

The percussion note may be impaired or deadened, but
this sign is quite unreliable in the earliest period, be-
coming more trustworthy, however, as consolidation
progresses. A pleuritic friction sound may be rarely
heard in the apical area; it is usually dependent on the
tuberculous process. Later crepitant and subcrepitant
rales (moist sounds) are heard, and greatly increase the
probability that tuberculous infiltration has taken place.
Among other suggestive, invasive symptoms and condi-
tions are:

1. Pleurisy. This may take the form of serofibrinous
pleurisy, inasmuch as about one-third of these cases
terminate in chronic phthisis—Bowditch. It may also
assume the guise of a dry pleurisy at the apex, either
anteriorly or posteriorly.

2. Gastrointestinal symptoms, with chloro-anemia.
The digestion is impaired; there is a rapid loss of flesh
and strength, and an afternoon rise of temperature,
with pronounced anemia. This grouping of features
(chloro-anemia) is often followed by the appearance of
the earlier positive indications of pulmonary tuber-
culosis.

3. Hemoptysis. This may be the first symptom to
excite suspicion of lung disease. In many of these cases
a typical picture of incipient pulmonary tuberculosis is
found on examination, and they may pursue the usual
course, showing that a slight tuberculous lesion was an
antecedent condition. I would here throw out the
caution that all other causes for the spitting of blood
should be carefully excluded, unless the evidences of
commencing phthisis are conclusive at the time of the
occurrence of the primary hemorrhage.

4. Onset with symptoms of laryngitis. Although rare,
there are cases occasionally met, characterized by hoarse-
ness, aphonia and troublesome cough, with a slight muco-

purulent expectoration. The bacilli may be found in
the sputum before any lesions of the lungs are discov-
erable. C. N. Haskell11 regards headaches and indi-
gestion as two of the most important remote symptoms
of consumption. Two cases were recently met in my
own experience that tend to strengthen the View ex-

pressed by this observer.
The clinical evidences of commencing phthisis men-

tioned above justify a probable diagnosis; they are

diagnostic aids, and if two or more are found in com-
bination, as is usual, should be regarded as presenting
the therapeutic indications of this affection. It has
been argued that the physical signs furnish the basis of
an assured diagnosis. While it must be conceded that
the "physical signs enable a keen observer to recognize
with reasonable certainty the existence of phthisis—at
times before all doubt is removed by the stage of the
microscope—it is even more true that once these signs
disclose the presence of pulmonary tuberculosis, the dis-
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ease has passed beyond the incipient stage as this term
is understood at present writing.

The presence of a slight afternoon rise of tempera-
ture, if associated with either local or general dis-
turbance, should arouse strong suspicion, since it would
be difficult to overestimate the diagnostic importance of
this symptom.

A two-hourly thermometric record must be kept dur-
ing the entire day, for several days together, or the
rise of temperature may elude detection. Barlow states
that if the temperature is elevated from 2 to 5 degrees
p.m., or one slightly above the normal night temperaturein the evening, the probabilities are greatly in favor of
tuberculosis. Trudeau12 points out that when any dis-
turbance of health exists, and the evening temperature
runs above 99.5 F., there is almost surely tuberculosis
present. Turban2, among recent writers, also believes
frequent thermometric estimations of the temperature
to be extremely helpful. He urges to test the tempera-
ture after exertion, taking between 4 and 6 o'clock in the
afternoon, if doubt remains as to the presence of fever.
Louis long since asserted that fever starts in a third
of the cases with the first local symptoms, and even be-
fore then; in another fifth of the cases it is manifested
in the course of the first period. Sydney Ringer1'' points
out that the exacerbation of fever coincides with the
evening elevation which takes place normally, and that
it is now characterized by an acceleration of the pulse,
which makes the fever appear more intense than it is
in reality.

See6 observes that the application of the thermometer
permits us to distinguish this state from1 chlorosis,
"which but rarely provokes a like excitement of the
heart and never hyperthermia." Fever may be present
for a long period of time before the sputum-test gives
a positive result. On the other hand, as Makenzie15 as-

serts, in cases with a fair number of bacilli in the ex-

pectoration, the temperature may be for weeks perfectlynormal. It is a matter of congratulation that from the
standpoint of temperature a reasonably certain diag-
nosis is easily possible and also that the profession is
not divided at present in regard to this question. Here
may be pointed out, what is well understood, that an
intermittent fever simulating that of malaria is not
rarely seen in tuberculosis at its commencement. It is
distinguished from malarial fever only by a careful
blood examination, which shows the absence of the
Plasmodium- Even an elevation of temperature due
to other causes, such as anemia, suppuration and the
like, is also easily eliminated by a blood examination.

A quickened pulse is often present at the outset, pre-
ceding the appearance of bacilli in the sputum by weeks
and even months, and it is suggestive, although less so
than the brief afternoon febrile movement. On the
other hand, certain observers claim that the pulse in
early phthisis is characteristic. According to my ob-
servations, the heart-beat is not constantly accelerated
at this period. I have, however, observed that a rapid,
feeble pulse is one of the almost unvarying features of
early phthisis in the very young. When at this period
of life the pulse has been found rapid and feeble, it has
served in my experience to corroborate strongly the
diagnosis. Knopf states that taking the "arterial pres-
sure with the aid of Potain's sphygmomanometer is a
most valuable help in diagnosing an early pulmonary
tuberculosis." The instrument enables one to easily de-
termine the arterial pressure of the patient; this is
usually diminished, as shown by Papillon's recent ex-
amination in Potain's service at the Charite in Paris.

E. F. Wells15 has found the arterial tension to be
early and notably reduced, especially during the febrile
exacerbations; he has met with no exceptions to this
rule. This writer holds that "sphygmographic tracings
give most valuable aid in the diagnosis of early pul-
monary tuberculosis, and from these alone the scale may
be turned in the great majority of doubtful cases." He
illustrates with tracings which show a pulse of lower
tension and infantile character. From this "typical
curve there are infinite variations in both directions,
approaching the normal on the one hand and reaching
the most pronounced dicrotism on the other." It is
precisely on account of the extreme variability of the
arterial tension that I can assign merely a high
confirmatory value to the pulse. On the other hand, R.
Grandin16 claims that the arterial pressure varies, being
sometimes increased, sometimes decreased. I have been
able to verify DaCosta's original observation, that a
murmur is sometimes audible over the subclavian or
pulmonary artery before either physical signs referable
to the lungs are detectable or fever occurs. In three
of my cases, abnormal conduction of the cardiac sounds
preceded the detection of the usual earliest signs of
commencing consolidation—two in left-sided and one in
right-sided pulmonary tuberculosis. In all of them
tubercle bacilli were subsequently found in the expec-
toration, and since all were observed within the last
year, this sign may on receiving greater attention prove
to be more profoundly significant as a diagnostic factor
than when, as is usual, it occurs at a later period. In one
of my cases this was the only clinical indication that
aroused suspicion that the disease might be develop-
ing, apart from slight, dry cough that had lasted a

couple of weeks.
The Tuberculin Test.—This enables the physician to

clear the nature of latent forms and dubious cases, how-
ever incipient; its value depends principally on the fact
that it permits of the recognition of the disease before
its presence can be otherwise determined. As showing
the value of the tuberculin test for the early diagnosis
of pulmonary tuberculosis, I will in the first place cite
three cases that were recently met in my practice and
reported elsewhere.17 The first occurred in a lad aged
14, who had always been in delicate health. The illness
for which he consulted me had commenced four weeks
previously with symptoms that were distinctly typhoidal
in character, and later a positive Widal reaction was
obtained. A physical examination at my first visit re-
vealed only a phthisical thorax. After the fever had
declined an injection of tuberculin (2 mg.) gave a posi-
tive reaction. An X-ray photograph was then taken,
and showed slight, though decisive, haziness.

The second case was one of suspected acute tuber-
culosis. The diagnosis was confirmed by the tuberculin
test. The necropsy was held six weeks later by Dr.
MacFarland, who found miliary tuberculosis following
Pott's disease, with beginning psoas abscess. He found,
it is interesting to note, "each tubercle surrounded by
a zone of hyperemic vessels, which gave it a dark bluish-
purple color," and observed also that its center was

softened and depressed.
My third case occurred in J. H., aged 19 years, occu-

pation, laborer; he was admitted to the wards of the
Medico-Chirurgical Hospital, Jan. 2, 1900. There was

no history of family tuberculous taint, and the patient
had enjoyed good health until February, 1899, when he
took a severe cold, following upon which he continued
to cough until the onset of the illness for which he ap-
plied. On December 30, while stooping to lift a heavy
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weight, he suddenly experienced a warm saline taste,
which suddenly led to cough, accompanied by the ex-

pectoration of a small amount of bright red, frothy
blood. Physical examination showed nothing save a few
subcrepitant rales in left scapular region. Both fluoro-
scopic examination of the thorax and repeated micro-
scopic examination of the sputum gave a negative re-
sult. On the other hand, an injection of tuberculin
.(1 mg.) responded positively. The patient's sputum
afterward showed the presence of tubercle bacilli.

There is little if any diversity of professional opin-
ion among those who have had considerable expe-
rience with the tuberculin test as to its diagnostic
value when judiciously employed. As pointed out in a

previous article, "its use for diagnostic purposes has

Case 1.

been condemned by writers who, almost without excep-tion, failed to avail themselves of an opportunity to make
a practical test."

I am deeply impressed with the belief, from a limited
experience only, that its more general employment, with
judicious care, would re-establish its superior value, in
properly selected incipient cases. Among those writers
who are entitled to be heard and who have spoken in
no uncertain tones in favor of tuberculin as a diagnosticagent in tuberculosis are J. T. Whittaker,18, M. Beck,10
E. L. Trudeau,20 F. W. White,21 A. C. Klebs,22 G. G.
Sears,21 E. 0. Otis,23 Von Jaksch,24 and others.

I have prepared two tables, which apnear in my arti-
cle (to which reference has been made above), Table
No. 1 showing the total number of eases that have been

injected with tuberculin—3638—the total number of
positive reactions—2185, or 78 per cent.—and the
dosage and particular preparation employed by different
observers. With a view to obtaining greater accuracy
of results, a consideration of the character of the cases
at the time of the injections was deemed necessary, and
this method was adopted in Table No. 2, which sets
forth the figures indicating how many were doubtful
and how many undoubted instances of the disease at
the time of injection, with the percentage of reactions
of each respectively.

In 1470 dubious cases, 71.89 per cent, reacted. What
percentage of these cases subsequently developed a con-
firmed tuberculosis, or the percentage in which the diag-
nosis was corroborated by necropsy, can not be even ap-

proximately told. During my collective investigations,
however, I found that writers who had experience with
Koch's method referred to individual cases that either
came to autopsy and showed tuberculous foci or later
manifested the obvious signs and symptoms of the dis-
ease. Of the three cases which I recorded above, two-
were similarly verified, one at the autopsy table, and the
other by the detection of tubercle bacilli in the sputum.
I have employed tuberculin in 12 suspicious cases, of
which 7, or 58.3 per cent., reacted. Is the tuberculin
test attended with any risks for the patient? It must
be confessed that there is a prevalent impression that
tuberculin injections facilitate the diffusion of the bacilli
in the system. Virchow,25 who originally promulgated"
this view and whose published argument based on his-
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tologic and pathologic data caused tuberculin to fall into
almost universal disrepute, has quite recently receded
from his former position, and he now approves of
Koch's method in selected cases. It is worthy of note
that in not a single series of cases among the many
included in the tables which I have prepared is mention
made of any ill effects. At all events, I have not met a

solitary authentic report of a case in which the disease
has been disseminated to distant parts of the economy
with ensuing acute tuberculosis.

Numerous observers have noted reactions in the so-
called non-tuberculous subjects and in individuals suf-
fering from other affections. They have been obtained
in leprosy, carcinoma, syphilis, actinomycosis, chlorosis
and other affections, as well as in 8 or 9 per cent, of

Cask _'.

apparently healthy individuals. In reactive cases of
this sort, however, unsuspected foci may exist.

The dose and the particular class of cases to which
the tuberculin is applicable are questions that demand
careful consideration. As elsewhere pointed out, "tuber-
culin will tend to occupy its true sphere of usefulness
just in proportion as the profession will in future keep
in mind two rules as a guide, to wit, moderate dosage—
mg. 2 to 5—and the limitation of its use to suspicious
incipient cases, or those that are unrecognizable by other
means." It is to be recollected that early, suspected
oases are as a rule sensitive to the test and massive doses
are not required.

The symptoms to be expected from a reaction are
malaise, general depression, anorexia, headache, pain in

the back and limbs, sensation of heat and cold, followed
by sweating and an elevation of temperature to 101 F.,
or over. The reaction usually occurs in about 12 hours,
rarely as late as 24 hours, and continues from 24 to 48
hours. If no reaction follows the first injection, a

larger dose—up to mg. 10—should be used, but not
until after the lapse of several days. As forcibly pointedout by Wells,115 "in the tuberculin test a negative result
is of great importance, because, if the observations have
been carefully made, we may affirm that not only is the
suspected pulmonary affection not tubercular, but that
there are no latent pulmonary foci and that tuberculosis
does not exist in other parts of the body."

Among the most valuable agencies for the early diag-
nosis of pulmonary tuberculosis are the Roentgen rays.

In phthisis these radioscopic appearances are usually
observed in the subapieal regions, and they sometimes
show the presence of tuberculous infiltration and consoli-
dated areas before either the physical signs are obvious
or the microscopic slide demonstrates the tubercle bacilli
in the sputum. It is doubtless true that reliable knowl-
edge from the use of the Roentgen rays and fluoroscope
is possible only to an expert or an experienced observer.
Again, the value of this means of recognizing pulmonary
tuberculosis in its first stage would be greatly increased,
if the images shown by the fluoroscope could be satisfac-
torily photographed in all cases. Francis H. Williams26
states that he has discovered radioscopic evidences of
consolidation before physical signs of such change were
present; also that he has found indications of the ex-
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istence of tuberculosis when this disease had not been
suspected previously. Stubbert27 has also reported one
or two instances in which "slight haziness has been ob-
served in spots which at the time showed no other phys-
ical signs of disease, but where they subsequently de-
veloped."

The practical utility of the X-rays in the diagnosis
of incipient pulmonary tuberculosis may be further illus-
trated by the notes of the following cases that fell under
my care:

Case 1.—S. H., female, married, age 28 years, cigar-maker,
first applied at the outpatient clinic of the Medico-Chirurgical
Hospital, June 6, 1899, for treatment. A brother died of acute
phthisis. Patient had had some childish disease, but later in
life nothing worthy of comment until the onset of the disease
for which she sought medical advice. Her illness began with
paroxysmal pains in precordia, and this lasted for a consider-
able period of time. The day previous to her visit, she had ex-

pectorated blood, which she states was "coughed up": quantity
of blood was small, bright-red and frothy. The abnormal
physical signs were impairment of percussion-note and harsh
breathing, with prolonged, high-pitched expiration at right
apex; and lack of vesicular quality of the breath sounds, with
prolonged, high-pitched expiration at left apex; all signs, how-
ever, were less marked than at right apex. Microscopic exam-
ination of the sputum gave a negative result. Later, an X-ray
examination showed an abnormal shadow or marked haziness
at apex of both lungs, more marked at right, i. e., the apex
that showed the abnormal signs the more pronounced. (See
Fig- 1.)

Case 2.—P. K., age 29 years, cigar-maker, applied for treat-
ment at outpatient clinic, November 10, 1899. The family
history is entirely negative as to pulmonary tuberculosis. Pa-
tient escaped childish diseases; he had had typhoid fever one
and a half years previously, confining him to bed for ten weeks.
Since then has been complaining of persistent gastric disturb-
ance, as evidenced by eructations of gas and dull pains in the
epigastrium after meals; there has been some dyspnea on ex-

ertion and cardiac palpitation at intervals. A few days prior
to his first visit, patient began to expectorate bright-red
blood; this was still present. Subsequently there was neither
cough nor expectoration. The amount of blood lost did not
exceed half an ounce. An examination of the throat and larynx
gave a negative result, and the same was true of a physical
examination of the thorax, although the chest was of the par-
alytic or phthisical type. After excluding all the causes of
hemoptysis except pulmonary tuberculosis, an X-ray picture
was made by Dr. Kassabian. This showed commencing con-

solidation over circumscribed areas on both sides just below the
apices. (See Fig. 2.)

Case 3.—J. 0., age 14 years, errand-boy, was admitted to
the wards of the Medico-Chirurgical Hospital, November 13,
1899. Father died, aged 52 years, of heart and lung disease,
the precise nature of which the patient does not know. One
sister is in delicate health. The lad had had the usual diseases
of childhood and a severe illness of unknown character a few
years since; had always been in delicate health. The present
illness began about four weeks before he fell under my ob-
servation. The first symptoms complained of were malaise,
headache, a slight cough in the evenings and mornings; more

or less abdominal pain, associated with slight diarrhea. The
evening temperature on admission was on the average about
100 F., but abdominal pain, diarrhea and cough had largely
subsided. Physical examination showed a paralytic or phthisi-
cal thorax, without any other abnormal physical signs. After
excluding typhoid fever, latent tuberculosis was suspected, and
tuberculin was injected; this was followed by a positive reac-
tion. An X-ray examination was also made by Dr. Kassabian
and showed a slight haziness below the left clavicle. (See
Fig. 3.)

Whether or not this patient will develop the more
active and obvious lesions of the disease remains to be
seen.

Case 4.—M. B., female, age 17 years, colored, American,
housework; fell under the care of Dr. A. E. Blackburn at the
outpatient clinic of the Presbyterian Hospital, September 7,
1898. The family history was indefinite; the mother deceased,
but cause of death unknown. Patient had had measles in
childhood, otherwise the previous history was negative.

Present illness began three years ago with cough and ex-

pectoration; these symptoms had persisted until she applied
for relief, there was no loss of flesh and no night-sweats.
Physical signs at time of first visit: defective expansion, in-
creased tactile fremitus, impaired percussion resonance and in-
creased vocal resonance over right apex, anteriorly, and left
apex normal. On November 3. no tubercle bacilli were found;
they were found, however, on February 10, 1899. Dulne.v; oa

percussion and prolonged expiration over right apex. March
oO moist rales at both apices, more marked at right. June
8, beginning cavity formation in right lung at third rib.
August 17, signs of cavity well marked in right chest. Photo-
graph of fluoroscopic plate shows a distinct shadow extending
from right apex to fourth rib. There is no rare area or bright
spot to indicate the presence of a cavity.

Case 3.

This may have been due to the superimposed dense area
occasioned by the thick cavity-wall and pleura; again
the cavity may have been filled or nearly so with secre-
tion to account for the absence of the rarer area or

bright spot. I regret that the patient had not been
minutely examined just prior to the use of the Roentgen
rays. The last case reported'above (Case 4) can not be
classed as an incipient one, but is included because of
its great interest, as showing a source of fallacy in
skiagraphy in the stage of cavity. The agglutinative
reaction is as yet without diagnostic value.

The principal object of this paper is to indicate the
 comparative infrequency of the presence of tubercle ba-

cilli or of clear physical signs as keys to the situation in
the commencing stage. It is obvious that physicians
should more generally make use of other aids on which
a diagnosis sufficiently accurate for practical pur-
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poses could be made, thus affording a basis of thera-
peutic and climatic indications while the disease is yet
amenable to treatment. Among the means previously
described, I would re-enumerate points relating to
causation, including heredity and the numerous circum-
stances that expose an individual to infection, and the
varied manifestations of the disease at the very onset—
embraced under the rarer modes of invasion—described
above. A not uncommon association is to find in sub-
jects hereditarily predisposed or thrown into prolonged
contact with a consumptive, the later development of sus-

picious features, which have been grouped above under
various heads. The commonest group includes those
cases in which a suggestive history is combined with an

unproductive, intractable cough. No matter, however,
which of the numerous phases this common affection
may assume at the onset, certain crucial tests should not
be overlooked. I refer particularly to the systematic
and persistent use of the clinical thermometer, the tuber-
culin test and the use of the Roentgen rays—one or all.
The adoption of this method is urged, because it has
been the most satisfactory for the recognition of phthisis
at the earliest possible period. Personal experience
enables me to speak with confidence concerning the
retrospective diagnostic significance of these clinical
criteria, either singly or unitedly; and they establish
the existence of a well-defined clinical stage, which is
quite variable in duration and presents the ordinary
therapeutic indications of this disease. The importance
of recognizing this stage springs from the necessity of
bringing the cases under appropriate treatment before
extensive destructive changes occur and efforts at treat-
ment are hopelessly futile.

It is an accepted position that unless the cell-condition
is favorable for the growth and development of the
bacilli there is manifested an innate tendency to spon-
taneous limitation and healing. This fact explains why
in more than 50 per cent, of the human family the
bacilli not only gain entrance into the body but also
effect a lodgment, while less than 14 per cent, of the
deaths from all causes are ascribable to tuberculosis.
It is true that spontaneous healing occurs most com-
monly in local varieties of tuberculosis—common in
children—as of the lymph glands, bones and joints. I
shall deal with the treatment of incipient pulmonary
tuberculosis only, and desire to emphasize at the outset
that medicines are unquestionably of less value than the
more natural agencies, hygienic and climatic, that aim
at reinforcing nature's efforts at spontaneous recovery.
I have a fixed belief that a successful resistance to the
invasive forces in this disease can be best accomplished
by an appropriate environment including better hygienic-
living, better far than by the use of any known serums.
The physician often finds well-marked evidences of pul-
monary disease at his first examination, and under these
circumstances it is clearly his duty to select a suitable
climate with particular reference not only to the stage
of the affection but more especially to the individual.
On the other hand, highly suspicious cases, or such as
show afternoon fever, or lung-involvement on fluoro-
scopic examination, or respond positively to the tuber-
culin test; even though the microscope fails to reveal
bacilli, should be treated in a manner similar to typical
incipient tuberculosis, or that showing the presence of
tubercle bacilli, since it has been found that these cases

usually become characterized soon or late if allowed to
drag on without appropriate management. The pro-
fession will not awaken to the proper sense of its respon-
sibility until this course is adopted.

The principal object of treatment in all cases is to
improve the general nutritive processes, since it is in
this way, and in this way only, that the natural defen-
sive processes can gain the day. In general terms, the
climatic requisites for consumptives are purity and
equability of climate with an abundance of sunshine;
dryness of the air and high altitude are of subsidiaryvalue. Delafield's dictum, that that climate "is most
suitable in which the patient feels well, eats well and
gains in flesh and strength," is excellent. According to
my experience, the Adirondack region meets the indica-
tions in incipient cases better than any other convenient
resort, although I have seen excellent results also from
a stay at Thomasville, Ga., Southern California, New
Mexico and Colorado. Dr. P. Marvel informs me that
Atlantic City gives good results in the more chronic
forms of fibroid phthisis. I have found that this popular
resort affords excellent advantages during the cold season
for incipient cases. The stay should not, in this class
of cases, exceed one month or six weeks, and then a
change to the mountain resorts already mentioned
should be made. Finally, I have witnessed excellent
results from a sojourn in the Pocono Mountain region,Pennsylvania. In short, it will be found that an inland
locality that affords a pure atmosphere and can boast
of the absence of great variations of temperature will
produce good results. In this connection I would em-
phasize the familiar fact that mountain air and that of
the virgin forest are helpful, principally because they
possess these prime climatic requisites. Forests, partic-ularly pine-groves, favor atmospheric purification, since
they generate ozone, which oxidizes the impurities con-
tained in the air; they also favor to an equal extent
an equable temperature by maintaining a constant
humidity.28

As elsewhere stated, while it is essential to send pa-
tients to suitable resorts, the most satisfactory results are
obtained from the combined climatic and sanatorium
treatment. If situated in a suitable climate, and if prop-erly officered and well equipped, they show results that
surpass all other known methods of treatment. The prin-
cipal advantages offered are due to rigid system of
hygiene under the close supervision of competent medi-
cal officers. As pointed out in a recent paper,20 there
are a large group of cases of incipient pulmonary tuber-
culosis among the middle and lower classes that requireinstitutional treatment. For such, sanatoria convenient-
ly located in close proximity to large municipalities,
though with special reference to such factors as purityof atmosphere and protection from chilly blasts, bynatural elevations or the woodland, should be selected.
It is scarcely possible to obtain for them the most
salutary climate.

The physician must bestow close attention on the
patient's diet and on the condition of the gastrointestinaltract. A preliminary course of gastric antiseptics and
stomachics, coupled with an open-air existence little
short of injurious exposure, sometimes stimulates the
appetite, which is usually poor or even lost, and increases
digestive power. The appetite may be rendered keen
by a change of air, especially to the seaside, but the
patient should not be sent to the seaside during the
warm season, if cough be present. I would stronglyadvise in favor of a rigid system of feeding, even in
the early stages, and the French method of forced feed-
ing deserves a trial if there be absolute loathing of food.

Medicinal agents in the early stages are employed to
increase the bodily resistance by improving the principalnutritive functions. I would place creosote in this cate-
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gory; it enjoys the confidence of the profession to a

greater degree than any other remedy and its use is
sometimes followed by lessened cough and expectoration,
amelioration of the night sweats, lessened fever, with a

gain of strength and weight. Doses no larger than can
be tolerated by the stomach are to be prescribed. Indeed,
any remedy that interferes in the slightest degree with
the function of the stomach is to be withdrawn imme-
diately. Among the most promising remedies employed
with a view to improving the nutritive processes is cod-
liver oil, when this agent does not tend to impair the
appetite and digestion, but on the other hand is well
borne. The hypophosphites are especially serviceable
in a large proportion of early cases, and the same is true
of arsenic, though, perhaps, in a smaller percentage of
instances.
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It would be incorrect to say that the importance of
affections of the myocardium has been but recently
recognized; yet it is probably true that the attention of
teachers and authors has been much more actively given
to these affections during the last four or five years, and
that among physicians not engaged in teaching or writ-
ing, the subject, while not ignored, has not even yet
received the attention it deserves.
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One reason for this is that until recently, at least, in
the didactic lectures, in the clinical lectures, in the ward
classes, and in the quiz room, so much stress has been
laid on the diagnosis of valvular lesions and the recog-nition of cardiac murmurs that the average student
leaves college with the conception of valvular murmurs
and heart disease as synonymous. In post-graduateteaching I have frequently had experienced men, as
well as recent graduates, report that a patient's heart
was normal because they had failed to find any valvular
murmur. Furthermore, in considering the treatment
of patients presenting valvular murmurs, what has
seemed to have most weight with the majority of physi-cians, as observed in post-graduate teaching or in con-
sultation practice, has been the name of the valvular
condition—mitral regurgitation, aortic regurgitation,mitral stenosis—while comparatively little attention has
been paid to the condition of the cardiac musculature
or to the blood-vessels. Concerning the great impor-
tance of the vascular system in diagnosis, prognosis and
treatment, I have frequently written, and in this com-
munication shall merely allude to the matter. Atten-
tion is now directed to the importance of the condition
of the musculature of the heart, which experience
shows, even if a priori considerations did not so indi-
cate, means more for the patient's life and comfort
than does the condition of the cardiac valves. To this
statement there is but one important exception, namely,the case of mitral stenosis with great narrowing; of
which more hereafter.

VALVULAR LESIONS.
In many cases of valvular lesions, even of long stand-

ing, compensation is so good that under all ordinaryconditions of life the function of the heart is performed
almost perfectly; and it is only when extraordinary ex-
ertion, mental or physical, or extraordinary emotional
strain throws an additional burden on the circulation
or calls for more quick adjustment of circulatory rela-
tions, that the impairment is seriously felt. To drugsuch a patient because auscultation reveals an organic
murmur at base or apex would be to increase his diffi-
culties, not to lessen them. Treatment by regulation of
diet and of physical and mental activities may often be
judicious and tend to prolong the period of maintained
compensation. For many years I used to show to myward-classes a man past three score and ten, who had
a clear history of mitral incompetence for more than
thirty years, and who needed no medicine. I have
watched a number of children, whose heart-valves were

damaged by endocarditis of scarlet fever, grow into
adolescence and manhood, even into womanhood with
its duties of maternity, and still need no drugging.
Sometimes the hypertrophy exceeds the needs of cir-
culatory compensation, in which case temporary diminu-
tion of the patient's activity, purging and the judicious
use of bromids and aconite will usually subserve the
therapeutic indications. But whether or not the treat-
ment outlined suffices, the point to which attention needs
to be chiefly directed is distinctly the muscular condi-
tion and action, not the valve-lesion. On the other
hand, when compensation has not been good, or havingbeen good has begun to fail, the valvular lesion is, in
most cases, but a secondary element in prognosis and
treatment. As in all engineering problems, all the con-
ditions need to be studied, and the measures appro-
priate in mitral regurgitation are often ill adapted for
aortic stenosis. But it is pre-eminently the failing
muscle that needs to be nourished, strengthened, stim-
ulated or regulated. It is the failing muscle from which
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